INTRODUCTION
The histones are amongst the most highly conserved of all proteins throughout evolution, as these proteins are required for the proper compaction and organization of cellular DNA. These proteins fall into two general groups: core histones and linker histones. The core histones (H2A, H2B, H3 and H4) form an octameric assembly that comprises the protein core of nucleosomes (1) and facilitates the first order of compaction of DNA in eukaryotic nuclei. The linker histones (H1 and H5) bind to the DNA found between each nucleosomal core particle (2); this both stabilizes the core particles and promotes the formation of higher-order chromatin structures. The relative degree of conservation of these proteins varies, with the core histones being conserved to a greater extent than the linker histones. The linker histones only exhibit such high conservation in their central, globular region.
In light of the critical biological role that the histones play in cellular metabolism, we maintain a Web resource devoted to collecting relevant sequence-and structure-based information on these proteins. The Histone Sequence Database represents a collection of all histone and histone protein fold sequences and structures available as of October 1998. In addition, information on post-translational modification of these proteins, as well as genomic information, has been incorporated into the database. The addition of these features is intended to enhance the comprehensive nature of this resource.
DATABASE CONTENT
Core and linker histone protein sequences were compiled by searching SWISS-PROT (3), the Protein Identification Resource (PIR) (4), CDS translations from GenBank (5), and the Protein Data Bank (PDB) using both the BLASTP (6) and PSI-BLAST (7) algorithms. Sequences from chicken or human sources were used as the basis for comparison, except in the case of histone H5, as this particular histone is found primarily in avian species. These searches yield over 1000 sequences, with the breakdown by histone given in Table 1 . These sequences are organized into two sets: a complete set in which all sequences found for that histone type are listed, and a non-redundant set containing only entries for each unique sequence from a particular organism or variant. A search engine is also available with which custom data sets can be generated; users can query by histone type, sequence set, organism or keywords (any word appearing in the definition line of the entry). Users can also query a sequence pattern to see whether a particular amino acid string is present in any of the sequences in the database.
As these sequence data have been generated over the course of many years through the use of vastly different technologies, there are cases where conflicts exist between the individual sequence entries for a particular histone. These discrepancies are documented in the Histone Sequence Database, using a majority-rule approach where possible. If there is no clear consensus amongst the conflicting sequences, the SWISS-PROT entry is considered to be the correct one, and discrepancies are noted with respect to that entry. For each discrepancy, users can obtain a CLUSTAL W (8) alignment showing the positions of the differences in deduced sequences. Cases where the protein sequences are simply misidentified are also listed.
The histone proteins can undergo a number of post-translational modifications, and these modifications are believed to play a key role in the modulation of chromatin structure and function (9 and references cited therein). Information on such chemical *To whom correspondence should be addressed. Tel: +1 301 435 5981; Fax: +1 301 480 9241; Email: landsman@ncbi.nlm.nih.gov Table 1 . Histone Sequence Database statistics modification was collected from both SWISS-PROT and GenBank, and color-coded multiple sequence alignments showing the amino acid positions that can undergo modification are available on the Web site. As the information collected represents only what has been documented in the target databases, information which appears only in the literature may not be reflected in the multiple sequence alignment. Users are encouraged to inform the authors of any updates or corrections to this or any other information.
As a result of both the Human Genome Project and a number of directed gene-hunting efforts (10 and references cited therein), the chromosomal location of the human histone genes has been deduced. Most of the histone genes are located in two discrete clusters, at 1q21-23 and at 6p21.3-6p22 (Fig. 1) . A listing of all of the human histone genes are available on the database Web site, giving the gene name, alternate names, and map locations, with each entry being linked to Online Mendelian Inheritance in Man (OMIM). The map locations used are those found within the individual OMIM entries. From OMIM, users can link to MEDLINE, sequence entries, UniGene (11), the OMIM gene map and other offsite resources as available.
In addition to the histone sequences, the database contains sequences of non-histone proteins that contain the conserved histone fold motif (12) . For this group, both full-length and motif-length sequence sets in FASTA format are available. PostScript files containing multiple sequence alignments of these histone fold proteins are also available. Finally, links are provided to coordinate data for all histone and histone fold NMR and X-ray structures that have been determined to date.
DATABASE AVAILABILITY
The Histone Sequence Database is available through the World Wide Web at either http://genome.nhgri.nih.gov/histones/ or http://www.ncbi.nlm.nih.gov/Baxevani/HISTONES . A menu bar appears to the left of each page, allowing users to easily navigate the Web site without having to return to the home page to examine different parts of the site. Studies utilizing the data 
